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Company Overview

SRv6 TEK Innovations is an elite, vendor-neutral network engineering consultancy specializing in the architecture,
design, and optimization of next-generation IP infrastructures. We bridge the gap between complex routing protocols
and mission-critical business objectives, delivering hyper-focused expertise in Segment Routing over IPv6 (SRv6),
network programmability, and automated traffic engineering.

As infrastructures evolve to handle 5G, distributed Al Data Centers, and multi-cloud environments, legacy routing
frameworks introduce unsustainable overhead and latency. SRv6 TEK Innovations addresses these complexities
head-on, serving as a trusted partner and specialized subcontractor to Fortune 500 enterprises, Tier-1
telecommunications providers, cloud hyperscalers, financial institutions, and public sector agencies.

Our advanced routing architectures cover the end-to-end design and deployment of SRv6, SR-MPLS, and EVPN
fabrics across distributed multi-vendor environments. We focus heavily on implementing SRv6 Micro-Segment (uSID)
architectures to drastically reduce header overhead and maximize MTU efficiency.

To guarantee network resiliency and protect against downtime, we engineer Topology-Independent Loop-Free
Alternate (TI-LFA) mechanisms directly into the underlay to ensure sub-50ms network convergence and zero packet
loss. We also specialize in multi-domain service integration across 5G Non-Terrestrial Networks (NTN), LEO satellite
systems, and distributed Al fabrics.

Our engineering practices remain completely vendor-neutral across Cisco I0S-XR, Juniper Junos, Arista EOS, Nokia
SR OS, Ciena SAOS, Nvidia Cumulus Linux, Nvidia Onyx, and open-source stacks including SONIC and FRRouting.
We offer agile, specialized engineering delivery without the OpEx overhead of massive integrators.

"We bridge the gap between complex routing protocols and mission-critical
business objectives — delivering hyper-focused SRv6 expertise where it matters
most."”

Company Structure: Minority-Owned Small Business (MBE Eligible). Primary NAICS Codes: 541512, 541519,
541611.
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The Infrastructure Imperative: Why Legacy Networking Must Go

The global networking industry is in the midst of a generational transition. Legacy MPLS/RSVP-TE architectures,
engineered for a narrowband, voice-centric paradigm of the early 2000s, are structurally incompatible with the
operational and financial realities of 2026. The protocol stack that once represented the pinnacle of traffic engineering
sophistication has become the primary bottleneck preventing organizations from capturing the full economic value of
cloud-native infrastructure, 5G network slicing, and Al-driven workload mobility.

LEGACY MPLS / RSVP-TE SRv6 uSID ARCHITECTURE

Per-LSP state at every node — millions of soft-state refresh Stateless forwarding — SID stack in IPv6 header, zero per-hop

cycles/sec state

Multi-protocol stack: LDP + RSVP-TE + BGP-LU + MPLS Single IPv6 plane replaces all legacy TE protocols

Manual tunnel provisioning — hours per TE path SR-Policy APl — seconds to activate, fully programmable

No native slicing — separate VPN overlays required Native per-SID network slicing for 5G/6G workloads

Vendor-proprietary optical controllers required Controller-less DWDM P2P via Flex-Algo — 40-65% CapEx
reduction

3-5 year obsolescence window — losing Tier-1 SP RFP Strategic alignment with all Tier-1 carriers and hyperscalers

eligibility globally

Brownfield Migration Certainty: Infrastructure as Code

The engineering mythology that network transformation is primarily a greenfield challenge has caused immeasurable
damage to carrier and enterprise infrastructure programs globally. Greenfield deployments—however technically
complex—operate in a forgiving environment: clean slate topologies, no live traffic, no interdependencies with
revenue-generating services, and no organizational political risk attached to a maintenance window. Brownfield
migrations inhabit a fundamentally different universe.

In a brownfield production environment, every configuration line pushed during a change window carries asymmetric
risk. A single mistyped prefix, an erroneous BGP community string, a Flex-Algo affinity bit flipped in the wrong
direction—any of these deviations can cascade into multi-hour outages affecting enterprise SLAs, 5G RAN backhaul
continuity, or financial trading circuit availability. The traditional model of network engineers manually executing CLI
configuration changes against production routers is not merely inefficient—it is structurally incompatible with the risk
tolerance of modern Tier-1 infrastructure.

The architectural response to brownfield deployment risk is the elimination of human CLI execution from the
production change path entirely. SRv6 TEK Innovations enforces a multi-layer Infrastructure as Code (IaC) discipline
that transforms network configuration from a manual craft activity into a deterministic, auditable software delivery
pipeline:

— Jinja2 Dynamic Template Rendering: All router configurations are generated programmatically from
parameterized Jinja2 templates stored in Git. Device-specific variables (interface IDs, BGP ASNs, SRv6 SID
allocations, IS-IS metrics) are injected from NetBox as the single source of truth, ensuring that every generated
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configuration is mathematically derivable from the infrastructure inventory state.

— Pre-Deployment CI/CD Validation Loops: Before any configuration artifact reaches a production device, it
traverses a multi-stage GitHub Actions pipeline: syntax validation via vendor-specific parsers, semantic verification
against NetBox topology constraints, diff analysis against current device state via NAPALM, and automated dry-run
execution against the Containerlab digital twin environment.

— Automated Rollback Architecture: Every deployment pipeline maintains a pre-change configuration snapshot
and a deterministic rollback trigger. If any post-deployment verification check fails within the defined SLA window,
the pipeline executes an automatic configuration revert without human intervention—reducing
mean-time-to-restore from hours to sub-minute timescales.

— Audit Trail & Change Governance: All configuration changes are committed to Git with cryptographically signed
commits, linked to ServiceNow or Jira change records, and logged to an immutable audit trail—satisfying SOC2,
PCI-DSS, and carrier-grade change management requirements.

The objective is absolute configuration certainty: every device in the production fabric reflects exactly and only
what the laC pipeline has validated and committed — with zero manual CLI deviation permitted in steady-state
operations.
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The 5 Foundational Architectural Pillars

The following five pillars constitute the complete architectural doctrine for next-generation network infrastructure. Each
pillar is independently deployable as a discrete transformation program; collectively, they represent the unified target
architecture for organizations seeking to eliminate legacy complexity at scale while preserving full operational
continuity during migration.

I PILLAR 01 W Native, End-to-End SRv6 Ubiquity

The fundamental architectural failure of legacy networking is the proliferation of protocol silos: separate forwarding
planes for the carrier backbone (MPLS/RSVP-TE), the data center fabric (VXLAN/EVPN), and the host layer (BGP
unnumbered, static routes). Each boundary introduces translation overhead, inter-domain gateway bottlenecks, and a
new attack surface for operational inconsistency.

Native SRv6 uSID eliminates these architectural boundaries entirely. A single IPv6 data plane—carrying SRv6
micro-SIDs (uSIDs) that encode up to 6 forwarding instructions within a single 128-bit IPv6 destination
address—provides a unified forwarding semantic from the carrier core edge, through the aggregation layer, across the
data center fabric (via SRv6 H.Insert on the Linux kernel forward plane), and into containerized workloads running on
bare-metal hosts. The result is network-wide traffic engineering, service-level QoS enforcement, and multi-tenant
network slicing executed with zero per-hop protocol translation—achievable through nothing more than native IPv6
packet forwarding.

— Eliminates MPLS, LDP, RSVP-TE, and VXLAN encapsulation overhead across all fabric boundaries
— SRv6 Flex-Algo provides per-traffic-class forwarding planes with DSCP-aware FAD constraints

— Linux kernel SRv6 support (kernel 4.14+) enables direct host-to-host TE path enforcement

— BGP-CT (Color-based Traffic) integration enables per-service SLA class path selection

Zero protocol translation overhead across carrier, DC fabric, and host layers

IMPAC
1re

I PILLAR 02 H Controller-Less DWDM P2P Packet-Optical Integration

Traditional optical networking architectures impose two compounding layers of cost and complexity: the physical
ROADM infrastructure required for wavelength switching, and the centralized optical controller platforms (Cisco CNC,
Ciena MCP, Nokia NSP) required to manage them. For point-to-point long-haul and metro connectivity, both layers
are structurally unnecessary and economically unjustifiable.

The controller-less DWDM architecture leverages coherent pluggable optics (400ZR, OpenZR+, 800G ZR) installed
directly in IP router line cards, establishing direct P2P DWDM wavelength channels between router pairs without
ROADM amplification or switching infrastructure. Bandwidth allocation per wavelength channel is enforced
deterministically through SRv6 Flex-Algo path policies that bind traffic classes to specific optical channels via
SR-Policy color communities—eliminating the controller dependency by distributing optical path management into the
forwarding plane itself. CapEx reductions of 40-65% on metro and regional connectivity have been validated in
production deployments utilizing this architecture.

— 400ZR/OpenZR+/800G coherent pluggables eliminate standalone transponder chassis
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— SRv6 Flex-Algo + SR-Policy color communities enforce per-wavelength traffic binding
— Eliminates centralized optical controller licensing: $200K-$800K annual savings per domain
— YANG/gNMI optical parameter telemetry integrates into the MDT pipeline natively

40-65% CapEx reduction on metro and regional optical connectivity

IMPAC
1rE

I PILLAR 03 B Open-Source Disaggregation & Whitebox Economics

The proprietary network operating system bundled with vendor hardware represents the primary driver of network
infrastructure TCO in Tier-1 carrier and enterprise environments. Software maintenance contracts, feature licensing,
and hardware refresh cycles dictated by vendor support lifecycle policies—not by actual infrastructure
requirements—consume 60-80% of annual network budgets.

Hardware/software disaggregation severs this dependency permanently. Deploying FRRouting (FRR) or SONIC as
the network operating system over merchant-silicon whitebox platforms .(Edgecore AS9516, Celestica DS3000,
Wistron 400G series) delivers full carrier-grade routing protocol support—BGP, 1S-IS, OSPF, SRv6, EVPN, BFD—at
open-source licensing cost. The Switch Abstraction Interface (SAl) layer provides hardware portability across
Broadcom Tomahawk/Jericho, Marvell Prestera, and Intel Tofino silicon families, while P4-programmable pipelines
enable custom forwarding plane extensions—SRv6 SID processing acceleration, in-band OAM stamping, FlowSpec
hardware offload—without vendor SDK dependency.

— FRR BGP/IS-IS/SRv6 production parity with IOS-XR and Junos at zero licensing cost
— SONIC + SAl delivers hardware portability across Broadcom, Marvell, Intel silicon
— P4 programmable pipelines enable SRv6 SID acceleration and custom OAM at line rate

— TCO reduction of up to 90% validated against equivalent Cisco/Juniper deployments

Up to 90% TCO reduction validated vs. equivalent Cisco/Juniper deployments

IMPAC
1re

I PILLAR 04 B Multi-Language Hyper-Scale Automation Pipelines

Network automation frameworks designed for 50-node enterprise campuses are architecturally incapable of operating
at carrier-scale infrastructure footprints. The automation language and concurrency model must match the operational
scale of the infrastructure it governs—or it becomes the bottleneck that prevents network-wide policy enforcement
from achieving real-time fidelity.

SRv6 TEK Innovations architects a tiered, multi-language automation matrix that scales linearly from enterprise
deployments through hyperscaler-grade infrastructure without redesign. Each tier uses the language runtime and
concurrency model precisely matched to its performance and scale requirements:
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LANGUAGE / CONCURRENCY
TIER SCALE FRAMEWORK o~ KEY CAPABILITY
. . Async |/O + Thread NetBox SoT sync, template rendering,
Tier 1 Up to 5,000 Nod Python / N + NetB
e pfo odes | Python/Nomir + NetBox Pool NAPALM config push
Tier 2 Up to 50,000 Go/ (?oncurrent Goroutine-per-device High-throughput NetBox.data sync,
Nodes Nornir-NetBox parallel gRPC config delivery
Tier 3 Up to 1,000,000 Go + Rust / Bare-Metal Parallel async gRPC + | Zero-copy memory-safe concurrent
Nodes Pipelines Rayon config push at hyperscale

— Python Nornir: asyncio task scheduling with Netmiko/NAPALM connection pooling

— Go concurrency: goroutine-per-device model with channel-based result aggregation

— Rust pipelines: Tokio async runtime + Rayon parallel iterator for zero-copy gRPC batching
— All tiers share NetBox as authoritative IPAM/DCIM source of truth via REST/GraphQL API

From 5,000 to 1,000,000 nodes — no re-architecture required

IMPAC
1re

I PILLAR 05 B Model-Driven Telemetry & Closed-Loop Remediation

SNMP polling—the telemetry substrate upon which a generation of network operations was built—operates on a
fundamentally reactive, low-fidelity model. Poll intervals of 5-15 minutes create visibility gaps during which sub-minute
link anomalies, microbursts, and routing convergence events occur, propagate, and resolve without any operations
center awareness. By the time an SNMP alert fires, the fault has often already triggered an SLA breach.

Model-Driven Telemetry (MDT) via dial-out gRPC streaming replaces SNMP's pull model with a push architecture
operating at sub-second sampling intervals (100ms—1s) with YANG-modeled data structures that carry semantic
context—not just numeric counters. gNMI subscriptions deliver interface statistics, BGP adjacency state, IS-IS LSDB
delta notifications, SRv6 SID utilization metrics, and optical OSNR/pre-FEC BER readings directly into the telemetry
pipeline without polling overhead. The closed-loop remediation engine cross-references real-time forwarding state
against the NetBox source of truth, detecting deviation from intended topology and triggering automated SR-Policy
re-optimization via the path computation element before human operators are aware of the anomaly.

— gNMI dial-out streaming at 100ms—1s intervals: 150-900x fidelity improvement over SNMP
— YANG-modeled telemetry: BGP, IS-IS, SRv6, optical OSNR/BER, interface queuing statistics
— Prometheus + Grafana telemetry pipeline with NetBox cross-reference verification engine

— Closed-loop SR-Policy re-optimization triggered within 500ms of anomaly detection

— Zero-touch remediation: automated traffic shift to alternate SRv6 paths during transient faults

IMPAC

T Automated closed-loop remediation within 500ms — zero human intervention required
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Why SRv6 TEK Innovations

SRv6 TEK Innovations stands apart from systems integrators and generalist consultancies through a singular
combination: IETF-level protocol authorship applied directly to production infrastructure. Our engagements are not
advisory opinions—they are executable architecture programs backed by decades of Tier-1 production experience,
active |IETF standards participation, and a 200-node live simulation environment that validates every design before
production deployment.

Protocol Authority
Deep IETF standards expertise with active Routing Directorate review authority. We don't follow the standards — we
help write them.

Production-Validated Designs
Every architecture delivered has been validated against real-world Tier-1 carrier deployments with major Tier-1
carriers and hyperscalers globally.

Vendor-Neutral Independence
Complete neutrality across Cisco, Juniper, Nokia, Arista, Ciena, Nvidia, and open-source stacks. Our
recommendations reflect engineering reality, not vendor relationships.

Agile Delivery, No Bloat
Specialized engineering delivery without the overhead of a massive integrator. Direct access to the principal architect
on every engagement, every day.

MBE-Eligible Small Business
Minority-Owned Business Enterprise eligible. NAICS 541512, 541519, 541611. Procurement-friendly for government
and enterprise supplier diversity programs.

Ready to Architect the Future of Your Network?

Contact SRv6 TEK Innovations for a confidential architecture assessment.

srvbtek-innovations.com - Contact us to initiate a scoping call

NAICS: 541512 - 541519 - 541611 - MBE-Eligible Minority-Owned Small Business
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